The effects of 2,3,7,8-tetrachlorodibenzo-p-dioxin on the proteome of porcine granulosa cells.
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) is a toxic man-made chemical compound contaminating the environment. The exposure of living organisms to TCDD may result in numerous disorders, including reproductive pathologies. By employing two-dimensional fluorescence difference gel electrophoresis we aimed to identify proteins potentially involved in the mechanism of TCDD action and toxicity in porcine granulosa cells. The porcine granulosa cells were treated with TCDD (100 nM) for 3, 12 or 24 h, and afterwards, cytoplasmic proteins were isolated and labeled with cyanines. Next, samples were separated by isoelectric focusing and SDS-PAGE. Proteins of interest were identified by MALDI-TOF/TOF MS analysis. A total of 75 differentially expressed protein spots (p < 0.05 and fold change ≥2.0) were found in granulosa cells treated with TCDD. After 3, 12 and 24 h of TCDD treatment, we were able to identify 29, 34 and 12 spots, respectively. Functional analysis showed that cytoskeletal proteins formed the largest class of proteins significantly affected by TCDD in all time points. We also demonstrated that most of the identified proteins were associated with the "structural constituent of cytoskeleton" and "chaperone binding" Gene Ontology categories. Based on the analysis of the porcine granulosa cell proteome, we demonstrated that TCDD may affect the ovarian follicle fate by the rearrangement of the cytoskeleton and extracellular matrix as well as the modulation of proteins important for the cellular response to stress. The results of the current study present an extended insight into the TCDD mechanism of action in porcine granulosa cells, providing new directions for future functional studies.